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Abstract
Background. Potentially inappropriate drug use, including
prescribed and over-the-counter medications, is associated with
increased morbidity and mortality. It also contributes to unneces-
sary expenditure on health services. This survey was undertaken
to investigate the incidence of drug misuse and associated socioe-
conomic/demographic characteristics in Irbid, Jordan. 
Design and Methods. The present cross section study was con-
ducted using a validated 5-point Likert scale questionnaire to be
self-reported by 480 outpatients visiting clinics in three major
medical centres in Irbid, Jordan between 20th October 2015 and
27th November 2015. Descriptive analysis, chi-square tests and
ordinal logistic regression models were performed. 
Results. Patients demonstrated distinctive attitudes towards
medication misuse (P<0.001). Whereas around 40% of patients
sometimes stopped taking medications earlier than prescribed or
doubled the dose in case of missing a dose, three quarters and two
fifth of participants neither used expired drugs nor continued to
take a drug when adverse drug reactions occurred, respectively.
Also, there were significant associations (P<0.05) between
patients’ attitudes towards misusing medications and characteris-
tics like age, gender, income and marital status. For instance,
senior patients (>45 years) tended to double a medication’s dose
in case of no improvement, and to use others’ leftover drugs with-
out medical supervision. Further, male and female patients exhib-
ited different attitude towards misusing medications.
Unemployment and little earnings increased the risk for not using
drugs properly. Furthermore, married patients were less likely to
misuse medications. In particular, the educational level of patients
was found to play a major role in modifying patients’ attitudes
towards potentially inappropriate drug use. Patients holding one
or more university degrees were at lower risk for using medica-
tions inappropriately. 
Conclusions. This survey indicated that northern Jordanians
inappropriately used medications to a great extent, suggesting that
the current policies should be revised, and emphasising the impor-
tance of running public antidrug misuse awareness campaigns and
establishing advanced educational/training events targeting
healthcare professionals.
Introduction
It has been debated that inappropriate drug use (IDU) could con-
tribute to the increased risk of morbidity and mortality in certain
population and to the marked rise in the rates of hospital admission,
imposing a significant financial burden.1 IDU could be identified
when the risk outweighs benefit.2 Alternatively, IDU could be avoid-
ed by monitoring the appropriateness of the prescribed treatment.
This includes but not limited to the right selection of drugs to be
taken in combination, recommended doses, possible drug-drug inter-
actions and drug-disease interactions in certain individuals. Besides,
uncontrolled use of over-the-counter drugs and herbal supplements
is a leading cause of IDU,3,4 raising the need for establishing various
effective strategies to increase awareness of patients about IDU
especially with non-prescribed drugs. Although IDU is reported to
impact all people, there has been high incidence of medication mis-
use in the elderly.2 This could be due to the fact that senior patients
usually suffer from several diseases necessitating the use of multiple
medications.5,6 Paediatric patients are also considered another vul-
nerable group because of the underdeveloped drug metabolizing sys-
tem and therefore accurate doses based on body weight should only
be prescribed to avoid serious adverse drug effects and possible tox-
icity.7 IDU increases the frequency of hospital admission and is a
major risk factor for drug-related morbidity.8 Indeed, it could be
expected that IDU negatively affects one’s health as well as the use
of healthcare services. It is sometimes difficult to distinguish
between IDU and the standard use of medications, particularly for
geriatric patients.2 Therefore, several criteria,9 such as Beers’ crite-
ria,10 have been developed and continuously updated to control IDU
in senior patients. Beers’ criteria is an explicit criteria established for
the purpose of monitoring and improving the safety of using certain
drugs in the elderly.11,12 It has been widely accepted that the respon-
sibility for the proper use of medications is divided between patients,
physicians, pharmacists and nurses.13-15 Eventually, IDU is a com-
Significance for public health
Evaluating and reducing potentially inappropriate drug use are two impor-
tant approaches towards improving the therapeutic outcome and patient
compliance. It is speculated that the prevalence of inappropriate drug use
among hospitalised patients is relatively low providing that healthcare and
direct observation by professional staff limit its incidence. On the other
hand, outpatients seem to be the most sufferers from misusing prescribed
and non-prescribed drugs and therefore clearly informing them about the
dispensed medications especially by the community/hospital pharmacists
could probably encourage them to follow the standard and approved instruc-
tions to avoid negative consequences. This survey also points out that
patients could play a role in developing better health policies and improved
health services by assessing their habits and compliance with regard to the
use of prescribed and over-the-counter medications.
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plex issue which should be monitored and regulated through imple-
menting a number of policies which need continuous modifications
and efficient contribution from all members of healthcare providers
in order to establish updated effective procedures and criteria to cope
with different features of IDU and its consequences on patients’
health and compliance.8,16,17 The present study was carried out to
investigate to what extent IDU could be prevalent among outpatients
in Irbid, Jordan and whether there would be an association between
the relative risk for IDU and demographic/socioeconomic character-
istics of patients.
Design and Methods Population
Patients (n=480) routinely visiting any of three randomly select-
ed medical centres, namely Areen Medical Centre, Dahiyat Al-
Hussein Health Centre and Princess Basma Teaching Hospital in
Irbid, Jordan, were enrolled in the present survey, over approximately
5 weeks, between 20th October 2015 and 27th November 2015.
Participants were categorised according to their demographic and
socioeconomic characteristics including gender, age, income, educa-
tion, urban/rural home and marital status. The study was approved by
the ethical research committee of Philadelphia University Faculty of
Pharmacy, Amman, Jordan.Questionnaire
A self-reported pre-validated questionnaire was made available
to be completed by outpatients. Briefly, outpatients were invited at
the reception of the clinics to fill the questionnaire and if they agreed
to do so, a short interview was conducted with temporary hired staff
(postgraduate students) in a meeting room on site to inform them
about the purpose of the study and the questionnaire’s content.
Afterwards, participants were asked to fill the questionnaire in anoth-
er adjacent room over a 30-minute period after signing a consent
form as a requirement to participate in the survey. A support was
especially provided to illiterate patients or those with limited educa-
tional level to complete the questionnaire. The questionnaire’s valida-
tion was undertaken over 2 steps. Firstly, some questions were
obtained and amended from the literature,7,14 others were developed
to study the different attitudes of a wide variety of people misusing
medications. Secondly, a pilot study had been carried out on a small
number (n=30) of outpatients who were asked to fill the preliminary
questionnaire and the selected questions which had Cronbach’s Alpha
coefficient, which reflects on the reliability of the questionnaires,18,19
of 0.75 were approved to be in the questionnaire. The questionnaire
consisted of two parts. The first part was dedicated for collecting
demographic and socioeconomic data. The second part contained 20
Likert scaled questions, in which the possible answers are ranked on
a 5-7 point scale providing that the first and last points are opposites
(i.e. always and never, strongly agree and strongly disagree) and this
is considered an effective approach to study people’s attitudes
towards various situations.20 Questions were responded with one of
five answers in order: always, often, sometimes, rarely, never. Statistical analysis
The completed questionnaires were coded and the data were
analysed using the IBM SPSS Package Version 19. Data were
descriptively analysed and chi-square tests were performed to exam-
ine whether data were equally distributed amongst the five answers
(goodness of fit), and to test whether patients’ answers were indepen-
dent of their demographic and socioeconomic characteristics.
Fisher’s Exact tests were alternatively used to test the independence
as appropriate. The ordinal logistic regression models, especially
effective with ordinal data (i.e. the Likert scaled questions), were
undertaken to study the impact of demographic/socioeconomic char-
acteristics (independent variables, merged to be 2 categories/levels
for each characteristic) including gender (male vs female), age
(patients aged less than or 45 years vs others aged more than 45
years), income (subjects earning 240 Jordanian dinars monthly at
maximum vs others earning higher salary), education (no university
education vs university graduates), home (urban vs rural) and marital
status (married vs unmarried) on the response to questions (dependent
variables, with 5 levels/answers, always, often, sometimes, rarely and
never), thereby calculating the odds ratios and confidence intervals at
95%. Significance was reached when P<0.05.
ResultsDescriptive analysis
Participants were categorised according to gender, age,
income, level of education, home and marital status (please see
Table 1 for all details). 
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Table 1. Demographic and socioeconomic characteristics of out-
patients (n=480).
                                                           N.                              %
Gender                                                                                                             
          Male                                                          240                                     50
          Female                                                     240                                     50
Age (years)a                                                                                                    
          30 or less                                                 162                                   33.75
          31-45                                                         177                                   36.88
          46-65                                                         129                                   26.88
          >65                                                            12                                      2.5
          ≤45                                                            339                                   70.63
         >45                                                           141                                   29.37
Home                                                                                                                
          Irbid^                                                      390                                   81.25
          Amman^                                                   21                                     4.38
          Village$                                                      69                                    14.38
          Desert$                                                      0                                         0
          Urban                                                       411                                   85.63
          Rural                                                          69                                    14.37
Education                                                                                                        
          Illiterate                                                    6                                      1.25
          Primary/Preparatory school                 80                                    16.67
          High School                                            104                                   21.67
          University degree (Bachelor)            245                                   51.04
          Postgraduate degree (i.e. PhD)         45                                     9.38
          Pre-university education                     190                                   39.58
          University degree(s)                            290                                   60.42
Marital status                                                                                                 
          Married                                                    262                                   54.58
          Unmarried                                              218                                   45.42
          Single                                                       171                                   35.63
          Divorced                                                   25                                     5.21
          Widow                                                       22                                     4.58
Incomeb,c                                                                                                         
          Unemployed                                            57                                    11.88
         ≤240 JD (poor class)d                          253                                   52.71
         >240 JD (middle class)                       227                                   47.29
^Denotes urban home (cities), $denotes rural home. aMean age ± SD (38.64±12.80); bPatients’ monthly
salary ranged from 0 (unemployed) to 1400 Jordanian dinars; cMean monthly salary ± SD
(251.86±192.65); dPoor class included the unemployed subjects.
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The results revealed that patients misused medications to a
great extent. The chi-square test (goodness of fit) detected that no
equal distribution/frequency was found between the five answers
of all questions (P<0.001), reflecting different attitudes of patients
towards the proper use of medications. The percentages of each
answer to total per question, median and interquartile range are
listed in Table 2. 
A significant number of patients inappropriately used the pre-
scribed or over-the-counter drugs. For example, almost 2 fifth of
the participants sometimes stopped taking the drugs earlier than
recommended or avoided to purchase expensive prescribed medi-
cations. In addition, 41.9% of patients rarely/never consulted the
physician in case of repurchasing prescribed medications. Also,
about one sixth of patients rarely/never had regular physical exam-
inations even if they had to use their medications for a long time,
and 13.4% always/often used to repeat purchasing drugs without
consulting the physician. Additionally, about one fifth of patients
rarely/never referred to the new instructions about the standard use
of previously dispensed medications for the treatment of another
illness. In case of forgetting how to use a medication, 25% of
patients were always more willing to seek advice from the pharma-
cist than from the physician. On the other hand, approximately 5%
of patients claimed that the physician rarely/never asked them
about currently used medications. It is important to point out that
the middle answer sometimes came first on questions involving the
administration of double doses in case of no improvement or miss-
ing a scheduled dose. However, some responses indicated that con-
siderably high percentages of patients were taking a proactive
approach against IDU. For instance, 39.8% of patients rarely gave
advice or shared experience with others with regard to the use of
drugs, and 1 in 3 patients never donated their leftover drugs to oth-
ers to use. Moreover, three quarters of all respondents never used
any medications when expired, and slightly above half of patients
rarely/never took any drugs without consulting the physician or the
pharmacist. Furthermore, it had not happened to about 40% of par-
ticipants to continue taking medications if their adverse effects
occurred.
The association between patients’ attitudes and theircharacteristics 
Chi-square and Fisher’s Exact tests demonstrated that respons-
es of patients to the questionnaire were not independent of their
demographic and socioeconomic characteristics (Table 3). It seems
interesting that the level of education was found to be influencing
the answers to 12 out of 20 questions. In contrast, home conditions
showed associations with answers to only one question Do you
repeat purchasing a drug without consulting the physician? On the
other hand, marital status had significant impact on the responses
to 3 questions like doubling the dose if patients did not feel
improved, stopping drug taking suddenly and whether they had
regular physical examinations in case of taking medications for
chronic diseases. Expectedly, marked association was detected
between monthly salaries and levels of education and avoiding the
purchase of expensive prescribed medications. Also, the motiva-
tion to read the standard instructions in order to know how to use
the dispensed medications was substantially linked to gender, age
and educational level. There were also gender related impacts on
the use of expired medications and the increased amount of drug
taken if a dose was missed and the provision of advice on using
medications to others. It is worth noting that there were no associ-
ations between patients’ characteristics and the response to ques-
tions asking about seeking advice from the pharmacist or the
physician about the use of medications in case of uncertainty. On
the contrary, answers to the question regarding the sudden cessa-
tion of drug therapy were found to be influenced by 4 characteris-
tics, gender, income, education and marital status.Demographic and socioeconomic characteristics of patients modi-fied their attitudes towards inappropriate drug use
Ordinal logistic regression models were undertaken to address
to what extent patients’ characteristics modified their attitudes
towards medication misuse. The Logistic regression was per-
formed to calculate odds ratios and confidence intervals at 95%
(Table 4). It is important to note that all independent variables
(patients’ characteristics) were categories, 2 levels each, gender
(male vs female), age (patients aged less than or equal to 45 years
vs others aged more than 45 years), income (patients earning ≤240
JD per month vs others earning more than 240 JD), education (no
university education vs university graduates), home (urban areas
residents vs rural areas residents), marital status (married vs
unmarried), the second level of each independent variable was set
as a reference. Dependent variables/answers to questions (a 5-point
Likert scale) were ranked as follows: always (1), often (2), some-
times (3), rarely (4) and never (5). The last answer never was set
as a reference. Overall university education seems to play a major
protective role against the vulnerability to use medications inap-
propriately. In fact, odds ratios were found to be significant
between responses to 13 questions and the educational level. Generally, it
is critical to refer to each question to clearly interpret why odds
ratios could be <1 with some questions or >1 with other questions
and indicate high risk for medications misuse in all cases. For
example, the odds of patients with no university education was
53% (i.e. 1-0.47) lower than university graduates’ in willing to pur-
chase expensive prescribed drugs. Also, the odds of patients with
high school education at maximum was 38% lower than that of
patients holding one or more university degrees in not doubling the
amount of a drug to be taken in case of missing a dose. Moreover,
the odds of participants who had no university degree were 88%
higher than odds of university graduates in not reading the instruc-
tions about the medication use. Also, answers to 3 out of 5 ques-
tions indicated that male patients exhibited more positive attitude
than females towards IDU. In contrast, the odds of male partici-
pants were 2.46 times that of female patients in not reading the
instructions about using their medications. Also, male participants
were more likely to use expired drugs compared to females (odds
ratio = 0.56). Obviously, patients who earned less than or equal to
240 Jordanian dinars per month were at risk for using drugs inap-
propriately. This could be inferred from Table 4 showing that odds
ratios of poor class patients were <1 for stopping drug treatment
suddenly or avoiding the purchase of expensive drugs compared to
higher salary patients. With regard to the effects of age, patients
older than 45 years exhibited higher tendency to misuse medica-
tions. To make it clear, the odds of young patients was 1.51 times
that of senior patients in not using others’ leftover drugs.
Moreover, young patients were less likely to double the dose in
case of no improvement (odds ratio = 1.94), and were more willing
to purchase medications even if expensive (odds ratio = 1.60). On
the other side, older patients were more keen to have regular phys-
ical examination than young patients in case of using medications
on a chronic basis (odd ratio = 1.55).
Interestingly, responses to 8 out of 10 questions with signifi-
cant odds ratios demonstrated that married patients had low inci-
dence of IDU compared to unmarried patients. An important point
was that no significant impact of all patients’ characteristics on
their tendency to seek the advice from the physician to ensure that
medications were used correctly, and on their motivation to tell the
physician about currently used drugs upon consultation was detect-
                                Article
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Table 2. Questionnaire filled by outpatients and the percentage of each possible answer.
Questionsa                                                                                                                                             Answers* (% to total)             Median
                                                                                                                                                              1       2         3         4        5            (IQR)
1                     Have you ever avoided purchasing the prescribed medication solely due to high cost?                      5.2      12.1       39.2        19.8      23.8               3 (1)
2                     Do you abruptly stop taking your medication earlier than prescribed?                                                    2.5       8.5        39.4        33.3      16.3               3 (1)
3                     Do you take into consideration the exact time of administering your medications?                            41.7     45.6       10.0         1.9        0.8                2 (1)
4                     Do you take into consideration the conditions of administering a drug i.e. before/after meals?       40      47.3       10.2         0.6        1.9                2 (1)
5                     Do you double the dose if you forget 1or 2 doses?                                                                                        1.5       5.0        39.0        24.2      30.4               4 (2)
6                     Do you double the dose if you do not feel better?                                                                                         1.5       5.0        31.9        31.7      30.0               4 (2)
7                     Do you use any medication without consulting your physician or pharmacist?                                      2.9       7.3        34.0        35.0      20.8               4 (1)
8                     Do you use others’ leftover drugs?                                                                                                                    0.6       6.3        29.0        31.9      32.3               4 (2)
9                     Do you donate your medications if someone needs them?                                                                         2.3       7.5        25.6        31.0      33.5               4 (2)
10                   Do you advise the others to use any drugs without medical examination?                                              0.8       6.7        22.1        39.8      30.6               4 (2)
11                   Do you continue taking a drug after its expiry date is reached?                                                                 0.2       0.4         2.3         22.1      75.0            5 (0.75)
12                   Do you continue taking a drug even if side effects occur?                                                                           0.6       5.4        16.5        37.3      40.2               4 (1)
13                   Do you have regular physical examinations if you have to use any drug for a long time?                    30.0     29.6       22.5        10.8       7.1                2 (2)
14                   Do you repeat purchasing a drug without consulting the physician?                                                         2.1      11.3       44.8        25.4      16.5               3 (1)
15                   In case you forget how to use any drug, do you seek the advice from the physician?                          36.3     24.8       19.8        16.5       2.7                2 (2)
16                   In case you forget how to use any drug, do you seek the advice from the pharmacist?                      48.3     28.5       17.5         4.2        1.5                2 (1)
17                   Do you read the leaflet in the medications’ package when you forget how to use them?                  49.4     28.5       16.9         3.5        1.7                2 (1)
18                   In case of dispensing a previously prescribed medication,                                                                        10.8     38.5       30.0        13.5       7.1                3 (1)
                       do you use it in accordance with your new conditions?                                                                                  
19                   Upon consultation, do you tell the physician about the drugs you have been using?                           53.8     33.3       10.0         2.1        0.8                1 (1)
20                   Upon consultation, does the physician ask you about drugs you have been using?                              48.8     30.8       15.0         4.6        0.8                2 (1)
*Answers: Always (1), Often (2), Sometimes (3), Rarely (4), Never (5). The highest reported response for each question is highlighted in italics. aChi-square tests (goodness of fit) showed significant differences
among the five possible answers to all questions (P<0.001). IQR, interquartile range.
Table 3. The test of independence: Chi-square and Fisher’s Exact tests                            
Questionsa                                                                                                                                           Gender1   Age2    Income3  Education4   Home5   Marital
                                                                                                                                                                                                                                                status6
1                    Have you ever avoided purchasing the prescribed medication solely due to high cost?        4.20       15.57*      35.80*         33.68*           2.89          5.78
2                    Do you abruptly stop taking your medication earlier than prescribed?                                    12.67*       8.94         18.94*         10.43*           3.12         9.98*
3                    Do you take into consideration the exact time of administering your medications?             13.77*       7.53         10.30*         12.29*           4.91          5.36
4                    Do you take into consideration the conditions of administering                                                 1.20         2.20           8.84            15.19*           4.59          8.47
                      a drug i.e. before/after meals?                                                                                                                  
5                    Do you double the dose if you forget 1or 2 doses?                                                                        12.29*       4.05           7.84              9.14             2.20          5.94
6                    Do you double the dose if you do not feel better?                                                                           7.10       17.57*         4.23            11.90*           3.89        11.47*
7                    Do you use any medication without consulting your physician or pharmacist?                         4.86         3.40           5.95            10.63*           0.53          7.10
8                    Do you use others’ leftover drugs?                                                                                                      6.25         6.97           3.33            16.84*           7.61          7.48
9                    Do you donate your medications if someone needs them?                                                           4.85         8.07           2.76            11.12*           0.99          1.74
10                  Do you advise the others to use any drugs without medical examination?                              13.59*       2.06           5.82            15.25*           1.54          3.33
11                  Do you continue taking a drug after its expiry date is reached?                                                  9.14*        4.16           4.39            14.40*           5.85          2.73
12                  Do you continue taking a drug even if side effects occur?                                                             5.02         5.58           2.61              3.09             3.08          2.06
13                  Do you have regular physical examinations if you have to use any drug for a long time?       9.42       14.99*         7.58            10.16*           3.11        10.29*
14                  Do you repeat purchasing a drug without consulting the physician?                                          9.61*        1.49           5.19              9.18           15.68*        5.88
15                  In case you forget how to use any drug, do you seek the advice from the physician?             2.83         7.22           6.84               .37              1.63          4.15
16                  In case you forget how to use any drug, do you seek the advice from the pharmacist?         1.73         0.69           4.95              6.69             1.80          1.61
17                  Do you read the leaflet in the medications’ package when you forget how to use them?    32.73*     22.05*         6.76            34.59*           6.03          0.50
18                  In case of dispensing a previously prescribed medication, do you use it                                   4.96       13.81*         4.23              6.50             4.47          6.77
                      in accordance with your new conditions?
19                  Upon consultation, do you tell the physician about the drugs you have been using?              2.70         0.90           2.69              1.54             7.70          2.91
20                  Upon consultation, does the physician ask you about drugs you have been using?                 8.47        9.39*        9.81*             3.02             4.70          3.39
aAnswers on a 5-point Likert scale (always, often, sometimes, rarely and never). 1Male and female, n=240 each, 2n=339 aged less than or equal to 45 years, n=141 aged more than 45 years, 3n=253 earning ≤240 Jordanian
dinars per month, n=227 earning more than 240 Jordanian dinars monthly, 4n=190 had no university education, n=290 had one or more university degrees, 5Home n=411 city residents, n=69 rural areas residents, 6n=262
married, n=218 unmarried.*P<0.05, degree of freedom = 4. Italicized values generated by performing the Fisher’s Exact test.
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ed. The case was different when it came to pharmacists. The odds
of patients with no university education was 1.46 times that of
patients holding one or more university degrees in not seeking the
advice from the pharmacist, indicating an important role of the uni-
versity education in promoting the awareness of the role that the
pharmacists play in reducing the incidence of IDU.
Lastly, the home factor had no significant impact on responses
to any questions included in the survey. 
Discussion 
Overall, the results of this survey indicated that IDU was mod-
erately popular in northern Jordan and emphasised that demo-
graphic and socioeconomic characteristics of outpatients signifi-
cantly modified their attitudes towards medication misuse.
Nevertheless, university education and earning higher salaries
were, in particular, inversely proportional to the risk for not using
medication appropriately. In fact, the problem of not properly
using medications could also be linked to poor healthcare services
although these data could have been validated in case the physi-
cians or pharmacists working at selected medical centres were also
enrolled in the survey. Calculating the odds ratios were found addi-
tive in analysing the relationship between responses and patients’
characteristics and in determining the relative risk.21 For example
respondents older than 45 years exhibited negative attitudes
towards IDU like higher tendency to ignore purchasing expensive
medications, to double the dose if they remained sick, and to use
others’ unused medications without medical examination, suggest-
ing that more attention should be paid to senior people (>65) in
northern Jordan who are at high risk for potentially inappropriate
drug use. As stated earlier, geriatric patients are found to be more
vulnerable to IDU and therefore over the past 25 years, standard
regulations have been developed to control the use of high risky
drugs. For example, Beers’ criteria have been established as a list
of certain drugs which has recently been updated to evaluate and
regulate their use/recommended dosage in the elderly.11,12,22 
Obviously, the findings clearly determined an association
between no university education or reduced income and the
increased incidence of IDU. Indeed, it should be pointed that poor
patients were at high risk for IDU by avoiding the purchase of
expensive drugs, raising the need for efficient health insurance sys-
tem to ensure no breach to healthcare services. Less educated par-
                                Article
Table 4. Ordinal logistic regression models: odds ratios and confidence intervals. 
Questionsa                                                                                    Male,                ≤45 years              ≤240 JD            No university         Urban Home         Married
                                                                                                      N=240                  N=339                  N=253                   N=190                   N=411                N=262
Have you ever avoided purchasing the prescribed                                  1.12 (0.81, 1.57)       1.60 (1.08, 2.36)*      0.43 (0.30, 0.61)*        0.47 (0.33, 0.68)*          1.00 (0.62, 1.60)      1.13 (0.79, 1.60)
medication solely due to high cost?                                                                          
Do you abruptly stop taking your medication                                          1.63 (1.16, 2.29)*       0.89 (0.60, 1.32)        0.63 (0.45, 0.90)*        0.64 (0.45, 0.92)*          1.32 (0.82, 2.13)     1.47 (1.03, 2.10)*
earlier than prescribed?                                                                                               
Do you take into consideration the exact time                                       0.62 (0.43, 0.88)*      1.67 (1.10, 2.52)*        1.16 (0.80, 1.67)         1.99 (1.36, 2.89)*          0.72 (0.44, 1.18)      0.92 (0.64, 1.33)
of administering your medications?                                                                          
Do you take into consideration the conditions                                        1.01 (0.71, 1.44)        0.93 (0.62, 1.40)         0.90 (0.62, 1.30)         2.12 (1.45, 3.08)*          0.73 (0.45, 1.20)     0.61 (0.42, 0.89)*
of administering a drug i.e. before/after meals?                                                                                          
Do you double the dose if you forget 1or 2 doses?                                 0.82 (0.59, 1.15)        1.38 (0.94, 2.05)         1.10 (0.77, 1.56)         0.62 (0.44, 0.89)*          1.01 (0.63, 1.62)     1.68 (1.17, 2.39)*
Do you double the dose if you do not feel better?                                  0.89 (0.64, 1.25)       1.94 (1.31, 2.88)*        0.99 (0.70, 1.40)         0.66 (0.46, 0.94)*          1.34 (0.83, 2.15)     1.93 (1.35, 2.75)*
Do you use any medication without consulting your                               1.16 (0.83, 1.62)        1.32 (0.89, 1.94)         0.95 (0.67, 1.35)         0.65 (0.45, 0.92)*          1.01 (0.63, 1.61)      1.37 (0.96, 1.95)
physician or pharmacist?                                                                                              
Do you use others’ leftover drugs?                                                             0.87 (0.63, 1.22)       1.51 (1.02, 2.22)*        1.19 (0.84, 1.68)         0.55 (0.38, 0.78)*          1.21 (0.75, 1.93)     1.56 (1.09, 2.22)*
Do you donate your medications if someone needs them?                  1.31 (0.94, 1.82)        1.11 (0.76, 1.64)         0.97 (0.69, 1.37)         0.60 (0.42, 0.85)*          1.06 (0.66, 1.69)      1.08 (0.76, 1.53)
Do you advise the others to use any drugs                                              1.72 (1.23, 2.41)*       0.93 (0.63, 1.37)         0.83 (0.59, 1.18)           0.77 (0.54, 1.10)           0.86 (0.53, 1.38)      0.84 (0.59, 1.19)
without medical examination?                                                                                    
Do you continue taking a drug after its expiry date is reached?         0.56 (0.36, 0.86)*       0.93 (0.57, 1.53)         0.77 (0.49, 1.20)         0.55 (0.35, 0.85)*          1.49 (0.84, 2.62)      1.32 (0.84, 2.07)
Do you continue taking a drug even if side effects occur?                    0.86 (0.61, 1.20)        1.29 (0.87, 1.91)         1.32 (0.93, 1.88)           0.81 (0.57, 1.16)           1.26 (0.78, 2.04)     1.46 (1.02, 2.09)*
Do you have regular physical examinations if you have                          0.75 (0.54, 1.04)       1.55 (1.05, 2.27)*        1.30 (0.92, 1.84)         1.44 (1.02, 2.04)*          0.71 (0.45, 1.13)     1.53 (1.08, 2.17)*
to use any drug for a long time?                                                                                 
Do you repeat purchasing a drug without consulting the physician?  0.99 (0.71, 1.38)        1.34 (0.90, 1.98)         1.34 (0.94, 1.90)           1.05 (0.74, 1.50)           0.93 (0.58, 1.50)     1.57 (1.10, 2.25)*
In case you forget how to use any drug, do you seek                             0.84 (0.61, 1.17)        0.75 (0.51, 1.10)         1.41 (0.99, 1.99)           1.16 (0.82, 1.65)           0.86 (0.54, 1.37)      1.24 (0.88, 1.76)
the advice from the physician?                                                                                   
In case you forget how to use any drug, do you seek                             1.13 (0.80, 1.59)        1.08 (0.72, 1.60)         1.30 (0.91, 1.86)         1.46 (1.02, 2.10)*          1.05 (0.64, 1.70)      1.20 (0.84, 1.73)
the advice from the pharmacist?
Do you read the leaflet in the medications’ package                             2.46 (1.72, 3.51)*       0.71 (0.48, 1.06)         1.31 (0.91, 1.89)         1.88 (1.30, 2.71)*          0.74 (0.45, 1.20)      0.90 (0.62, 1.30)
when you forget how to use them?
In case of dispensing a previously prescribed medication,                  0.99 (0.71, 1.38)        1.06 (0.72, 1.56)         0.83 (0.58, 1.17)           1.12 (0.79, 1.59)           1.34 (0.84, 2.16)     0.70 (0.49, 1.00)*
do you use it in accordance with your new conditions?
Upon consultation, do you tell the physician about                                0.89 (0.62, 1.26)        1.02 (0.68, 1.54)         0.92 (0.64, 1.34)           1.22 (0.84, 1.77)           0.69 (0.42, 1.12)      0.82 (0.57, 1.19)
the drugs you have been using?                                                                                  
Upon consultation, does the physician ask you                                        0.78 (0.55, 1.10)       2.06 (1.36, 3.12)*      1.60 (1.11, 2.30)*         1.39 (0.96, 2.00)           0.79 (0.49, 1.29)     1.48 (1.03, 2.14)*
about drugs you have been using?                                                                             
aAnswers on a 5-point Likert scale (dependent variables: always (1), often (2), sometimes (3), rarely (4) and never (5), set as a reference) were analysed using the ordinal logistic regression model, odds ratios in italics and confidence intervals (95%)
in brackets were calculated to investigate the impact of demographic and socioeconomic characteristics of outpatients on their responses to the questionnaire. Independent variables (characteristics) were two levels each. *P<0.05, JD = Jordanian dinar.
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ticipants exhibited higher tendency to use drugs inappropriately,
such as reduced motivation to read the instructions in order to
remember how to use the medications correctly, and to continue
taking their medications until the last dose. These findings were in
agreement with a previous Italian report, although at much lower
incidence rates, focusing on the misuse of antibiotics.14 It has been
widely reported that the educational level of patients could influ-
ence IDU in general and was found to probably underscore
polypharmacy in less-educated elderly.23 This may emphasise the
importance of setting new policies, undertaking training programs
for healthcare professionals and running up IDU awareness raising
campaigns directed mainly towards outpatients. It should be noted
that 60.42 % of participants were university graduates, and the rea-
son for this could be that a teaching university hospital was one of
three health service providers being involved in this study, and
therefore it would be expected that a high number of outpatients
were postgraduate students or academic staff. It has been reported
that the most commonly and inappropriately used drugs include
mainly antibiotics,14,24 as well as analgesics, antidepressants and
anticholinergic drugs especially in the elderly.12 IDU does have
morbidity and mortality consequences1 and is associated with
increased rates of adverse drug reactions25-27 and increased bacte-
rial resistance.28 Apart from healthy issues of medications misuse,
IDU has been found to be associated with increased expenditure
especially in polypharmacy patients.29,30 Repeated hospitalization
linked to IDU31-33 could represent a financial burden for the
national health insurance system.29,34 However, decreasing the
incidence of IDU has been associated with improvement in patient
care and limited loss of resources.35,36 
The majority of patients were resident in urban areas and this
could be due to the location of participating medical centres in
Irbid, the second largest cosmopolitan city after Amman in Jordan.
Nevertheless, there was no significant impact on patients’ respons-
es residing in rural or urban areas except that the chi-square test of
independence showed a significant association between home and
re-dispensing a prescribed medication without consulting the
physician, and this could be due to the fact that some participants
were residing in village away from Irbid or Amman where the
number of medical centres and hospitals is considerably higher
Although questionnaire based studies represent an important
source of information in scientific research, it is widely agreed that
the influence of cross section studies is to some extent limited as
the responses could probably be slightly biased by participants
who completed the questionnaire only once.37 In addition,
although the questionnaire was presented to patients in Arabic lan-
guage before being (the completed ones) translated into English,
there would still be a probability that some questions may be mis-
understood. However, certain measures were undertaken to over-
come such limitations including prior interviews with participants,
validation of the questionnaire structure, the duration of the study,
population characteristics and size, and thorough analysis of the
collected responses, which all could contribute to adjusting any
possible confounding effects.7,38
Conclusions
This survey suggests that medication misuse is a serious issue
among outpatients in northern Jordan and the attitude towards the
problem of inappropriate drug use is different based on the demo-
graphic and socioeconomic characteristics of patients. The need
for an effective health insurance system and promoting university
education are suggested to decrease the incidence of IDU in north-
ern Jordan. It also seems essential to highlight the increasing
demand for more mass media IDU-awareness campaigns39 and
training programmes in an attempt to make impact of IDU on
healthcare services under control. 
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